The primary effects of clinorotation on cultured human mesenchymal stem cells.
Mesenchymal stem cells (MSCs) are specific cells capable of long-term proliferation and differentiation into various stromal tissue cell types. The state of MSCs depends on the cellular microenvironment and several soluble factors. We proposed that gravity could, in addition, influence MSCs features. To prove this hypothesis, we studied the effects of prolonged clinorotation on cultured human MSC morphology, proliferation rate and expression of specific cellular markers. Human bone marrow-derived MSCs were isolated by Histopaque-1.077 density centrifugation and cultured in DMEM-LG with 10% FBS. MSC cultures were composed of fibroblastoid cells negative for hemopoietic cell markers and positive for ASMA, collagen-1, fibronectin, CD54, CD105 and CD106. Cells were exposed to clinorotation from 1 hour to 10 days. It was shown that the proliferative rate was decreased in experimental cultures as compared to cells growing in normal conditions. Clinorotated MSCs appeared more flattened and reached confluence at a lower cell density. The obtained results suggest that cultured human mesenchymal stem cells sense the changes in gravity vector and may respond to microgravity by altered functional activity.